Locomotion of human bone marrow and peripheral blood leukocytes is associated with maturational stage and altered in malignancy.
Using high-resolution phase contrast time-lapse microcinematography, slow movements (0.8-2.0 microns/minute) of human myeloblasts, monoblasts, and megakaryocytes can be recorded. Upon maturation to promyelocytes, motility is lost until cells have reached the stage of metamyelocytes (0.4 microns/minute). Motility increases sharply following maturation into segmented neutrophils (20.4 microns/minute). Monocytes and promonocytes display a mean track velocity of 7.1 microns/minute. The distribution of lymphocyte velocities is not bell-shaped but shows three maxima of 2.1 microns/minute, 7.8 microns/minute, and 18.4 microns/minute. Atypical lymphocytes from patients with infectious mononucleosis belong to the fast group, whereas lymphocytes activated in vitro by mitogens belong to the slow group. Red blood cell precursors from normal human bone marrow do not move actively. In contrast, erythroleukemic blasts show a motility comparable to normal myeloblasts. Similarly, acute promyelocytic leukemia cells move at 6.7 microns/minute, while their normal counterparts are sessile. Increased motility is also observed in blast cells from a variety of acute myelogenous and lymphoblastic leukemias.